Inhibition of aldose reductase ameliorates diet-induced nonalcoholic steatohepatitis in mice via modulating the phosphorylation of hepatic peroxisome proliferator-activated receptor α.
Aldose reductase (AR) is involved in the pathogenesis of nonalcoholic steatohepatitis. This study aimed to determine the mechanism by which AR affects the development of murine diet-induced nonalcoholic steatohepatitis. Steatohepatitis was induced in C57BL/6 mice by administration of a methionine-choline-deficient (MCD) diet, a commonly used nutrition-induced model of steatohepatitis. Hematoxylin and eosin staining was used for histological analyses. Western blot analyses were used to determine protein expression levels and quantitative polymerase chain reaction was used to analyze mRNA expression levels. The results showed that the AR protein expression level was significantly higher in C57BL/6 mice fed the MCD diet than in mice fed the control diet. Diet-induced hepatic steatosis and necroinflammation were attenuated in the MCD diet-fed mice treated with the AR inhibitor, zopolrestat. The ameliorating effect of AR inhibition on steatohepatitis was associated with decreased levels of serum alanine aminotransferase and hepatic lipoperoxides, reduced expression of phosphorylated peroxisome proliferator-activated receptor (PPAR)α and increased mRNA expression of acyl coenzyme A oxidase. These data indicated that induction of hepatic AR expression in mice with steatohepatitis resulted in the phosphorylation of PPARα and suppression of PPARα activity. Inhibition of AR decreased lipid accumulation and inflammation in the liver, at least in part through the modulation of PPARα phosphorylation and PPARα transcriptional activity.